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(54) METHOD FOR CUTTING SEMICONDUCTOR SUBSTRATE 

'57)Abstract: (at) 
PROBLEM TO BE SOLVED: To provide a method for cutting a 
semiconductor substrate capable of efficiently cutting a semiconductor 
substrate, along with a die bond resin layer, on which a sheet is pasted 
with the die bond resin layer interposed. 

SOLUTION: A planned cut 9 by a melting process region 13 is formed 
nside a silicon wafer 1 1 by generating multiphoton absorption: Then an 
adhesive sheet 20 pasted on the silicon wafer 1 1 is expanded. Thus, the 
silicon wafer 1 1 is precisely cut into semiconductor chips 25 along the 
banned cut 9. Since cut surfaces 25a and 25a, facing each other, of 
adjoining semiconductor chips 25 and 24 come apart from each other 
Tom a tightly contacted state, a die bond resin layer 23 is also cut along ^ 
die planned cut 9; Thus, the silicon wafer 1 1 and the die bond resin layer ™ 
13 are cut more efficiently than by cutting them with a blade not to cut 
i base material 21. 
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[0 0 4 7] C^JS^-^tiX^— ^©Iffllffll 1 5tC 
Sen^o X-r-^StJffllgfl.l 1 5«, C^D^,^-^* 
StCUTZfflX-r— >M 1 3*2tt^rifilO»»^S 

(S109) o cn^iO, -S«flB3ttiBl 1 70pJ^£ 
ojftjStf*«i«M6 1 OSI3tcfiit^o ^fe. ffi^ 

•x— ^sa^asi 2 5tt»gf-^icio*t^ wwffiz 

^riUK-r^o c«»f-^^*SlWi2 7^ 
ttUT^e— ^ 1 2 9^en, cntcj: D^e-^ 1 2 9 
^«^^^>5{^oi£^:@^^^nSo 

[0 0 4 8] £ttSnp0'l 2'7(C«^i6X-r^yS 10 
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^SflfflSi l 5tec^fM!jfi^— £tcS^i/>T. u— if 

.ftXf-^l l 3JcJ:*)¥SSi*««l*Z«i^rpifc:»i6 
(S 1.1 l) 0 

[0 0 4 9] Sc^T. . tfjtig 1 0 lfr&U— tfJttL 
*%4^^:T. U— *f ft L 1 3 C0«J 

5«»rfS»**«»fitEl©rt«fc:JBfi8-r.S (S 1 1 
3) 0 

Co o 5 o] j^±tc tfjtaxSH i o o iz&z> 
Wm^imcDj&f&hmT U l <DrtSHc«J»r 

[0051] *nffiBmizmz>¥mwmm<DV)m 

[0 0 5 2] £t\ 011 (a) £5rr<fc-3k:. i/U 3 
Z/*7jl>\\ iolll 7£;fg-5<fc5. c^Sffil 7lcf£ 
i^h2 0^ii!3Wt5o c<o*A«>--h 2 ote. JP 
^100/imgfiOitf2 1^U <I<0S#2 1_tfc: 

1^*0 2^ c©uvB?fkSJflgH2 2±tcti. 
[0 0 5 3] Scl^T. SI 1(b) fca^rj:5lc.' 

C0'0 5 4] «Srf^9OMt, 012 (a), tc^" 
-T<J:5fc:, ^ht£S¥S3 OtcioT.. *A^>-h 2 so 
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Kiciot, «]Br?S»9*iejfii:LT*S^riftfc:8ijn 

■>jc/w i3y«*H6 ; ?«K:»«ft<«|»r^n. UsElS^ 

[0 0 5 5] ^ c^t, Rt)^5^{*^y:/2 
5, 2 50»{R]-r^^»fM2 5 a, 2 5 a SJ^ti® 

LTl/K C£K:3:£fci6. ^'Jn^xA 1 1 fDMt 
I^Bflc. ^'Jn^xAl 1 ^OS® 1 7 lcS?SfLTV^7c 
^t^KM2 3feffl^£SB9Jc»oT«J»r*n 

[0 0 5 6] '->-hl£S¥®3 Ote. tyfgr¥>&& 

9«^^>'J3y«)xAi lAll^nsxf-^ 

W»rFS« 9 <D»d£» s $/- h &3§#S 3 0 aWW* 

[0 0 5 7] te»->— h 2 pox*x;^K«7«> 0 

1 2 (b) tc^fct^^s ttfi/-h2 0^Sffi«|3!)^ 

«*H»*8Bi#u u v^ftistfig/t 2 2^®{t^^^ 0 c 

[0 0 5 8] ^T, 013 (aMcarr<fcdk:. 
> FSfflMJf 2 3 «4^lft^^ ^2 5 k"B*fO^»lcSBK 

.^nrfe^ i/c, ^■*vK«ag«2 3i:uvwfl*f 

2 5 ^-o»a«ci«iBf s-nfc^'*> vmmm 23^ 

T\ mi 3 (b) [C^-TJ:^^. *f»fyy2 58, 
. ^OHffifc:ffiaLfc^*VK8iaSH2-3«r^LTU — 
F7l^A2 70^7K±lCllU JhttKJ:!?'? 

[0 0 5 9] «±©«t^^ % S/'j3y!)iAllO«||. 

««i-3T'toT. ^ynyjxAi l^R-r^^-m 

^O^K^^^^tciftacfc^^Un^^ji^i i^)rt 
»)x7M lK:te*3f>ttt^nfcttgv'-h2 0^X.^X^ 

vkr*k. ^Sr^^gp.gici&oTi/un^^i/M 1 

^«fi&<9J»f$n. *Sft:f772.5^^n5o d 
Rb^.a*»ft:^^y2.5 t .2 5 05*^/59] 
Kl25a ( ;*25att; ^46«Sg§brc4^lefe 
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Mis— h 2 OCDffi^ffoTS^OLTl/K fctb, 5/-y n 

12 3 fc^Wrf^gp 9 tC»oT«JBf^tlS C £JCfc3 0 

^oi^M L&tf^r#>Ftfl»l2 3^^U— Ffc«fcD 

•>x/W l&t5^>r#>K«BJB2 3*9IBrF3e»9K: 

[0 0 6 0] R0^*j«tf7y2 5, 2 5 

-©Jtrql-r S«Bfffi 2 5a, 25a A^A&ttSl/^tlffi* L 10 

^»f^n/c{@^O^V^>Km^2 3 h^Gf^—CD 
.W&MZl*). 2 5<D«8f®2 5 a*^^ 

[0 06 1] tt±©^'J3y«)xAi lO^JWf^Sfri. 
01 4 (a) ICijCfcfcok:. tSi^h2 0mx^ 

>F*TShu$t«; «K^®9*^£Lfcffln#>' 
(b) fcr^rr.fc'Mc. fcMis— h 2 0^Ji^X/^>K*r 

&umTZ<i£T\ «R^»9fc:»orS/U=i>«>i 
.^y«)xAi l fc^M*#*ac£-ew»rJ^gS9 

[0 0 6 2] C<OJ:^^ «Bf^^gB9<DJBfig». ^JBf so 
2. %R^|lffl9k:»oTi/'j3>^x^N i'l *«»fb ■ 

V3>-)ia 1 1 tcftSOWt^n^ttftS/— h 2 p^ffi 

S«Bfffi2 5 a, 2.5 abK.ms^mmisrcVmfr<E>^ 

3>")x;M i(7)ISl 7^gLT^fc^V^>KS* 
Ei2 3tt«»rffi2 5 attSTM^nSc^tc^: 40 

^RL&^<fc?^L,T^U h^^n 1 lRtf^sPV 

.'kwm 2 3 %;/u- Ktci: t) o &*§^cft 

^rt^^^o ... 

[0 0 6 3] ^, ^□>'>x/>l 10f?^S'<^ 
Si:.-. fflRf¥^9lc»oTXh'l>:^«^ki:£«&<'T- 
^01 4(b) fciSfcfcSfc. «l^^9*jgj£*: . 

urcSin i s wis.y ±/\ 1 1 (omw3 1 7 so 
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[0 0 6 4] ^/c, 015 (a) fc^&olc^ >U 

1 1 ^rt^C^t^S^Sifi^jgi*®^^ 
1 3*C<fc3«(^^SS9*Jgj3cU *ffi3fcl*jni 5* 
Sia^-frTfeittf. «BfLT»6ns4mW*^-y^2 5 

TK<t5ilfc^*-5o —7?. 015 (b) tCijCTJ: 
->Un>«i7a:7M 1 ^rtgPtC^tt^S® 1 7 3£^ 
fc:?SBi«ffiaS«l 3K:J:.SWK^ffi«9*jajiU 
1 7fclSini S^SJiS^Tfcttfcf. K«S/-f'2 0O 

[0 0 6 5]^, SKfi/-h2 0tLT, 'J >5^y * 
tfa£#*±<0 rLE-5000 GSfi*) J ^ffl^rdi^ 

<Dn&&^~D^Tmw?z> 0 mi 6M01 7 it. v 

LfelR<0— aotttt*^-r«5SHT?*5. 016 (a) 

'fcttt*^— b 2 0 KBaft&ar&oftK. 0 1 

6 (b) tifiiSS/— h 2 OO^X^VF^O^. 0 
17 (a) fffiS>'-h 2 O^X^y K^7t^ 
i, B17 (b) «^Sft:^7y2 50lfy^7y^ 

[0 0 6 6] 01 6 (a) ^^-TJ;-5te:. h 2 

1 iizwm^fe&9icfe-DTV)mzti. m*>^ : o*m& 

^VfZ 5 0^[p]-r^^jRM2 5 a,.25 ateg^Ufc 

tt»fc:*« 0 c <o t ^/ ^-r Fffimm 2 3«t ^ 
K*trr^ftif\ fLT, 016 (b) icg^-rjcsic. 

tt*^-h2 0'o«aiCffoT, i*V#>F«BJi2 3 
tt5l#T83 J: 3 £ LTWKrPSS 9 fc»o T^#r 

[0 0 6 7] COiakLTttiS/"- h2 0OxnA 8 

>F««7tfik; 017 (a) t^-r.fca^. 
>^«KH2-3tffl^04M»(*^y2 5«ic«KSti 
So COtt, S^»c(BMl;te4MW*^y^ , 2 5, 2 5 

HKDtta^— h 2 o ostt 2 1 ±tc«. p^tfy vmm 

®2 3 att. ¥m&L^y?2 SO«Bfffi2 5 a^:S?P^ 

7^2 5^«JBrS52 5 a^60^*>KfflI©ii*fflL. 
^fS^KS&ifa^tiSo ^IT, 017 (b) \C7tt£o 
\C. Kt3l/. v hi^^T*«^7/2 5 
rife^.*> KttBSJI 2 3 httic e ^ T *y <i 

[0 0 6 8] ^t:>F^Il2 3*^W^tt<0 

IC. Et^«aLfc^W*^yy2 5, 2 SSOttai/ 
-h2 0OS«2 i±tc«^4-:>K©!i@2 3A^^ 
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^S®tcS^L7c^-r5K>F»K^2 3COM® 
CO 0 6 9] £fc. 119 (a) tC^cfe-MC 2 

imu vm<tmmm2 2^tLt^f4i^-h2 o 

^^D U V WMi 2 2 LTi/ U n >») x/.M 

1 (omm 1 7 tens o mi. mmmmffitg i 3ic& zwrn 

^g&9^Jgj3tL/^ 0 1 9 (b) Iz^fjzolc^ 
h 2 0 ^K^ffJJfcrfoJfr o Tfi£3I£-tf:3 C i: 

£>£t/\> CO^^Cfe. tti>/-h2 0^US/'j3 

[0 0 7 0] fbt, Stf 2 l&tfU V®{fc1tfJ3it;i2 2 

l^K;fr&fc::fcVT€>. 01 9^#PXTI0EUfc<fc 
•5k:. IftSfy— h 2 O^ai^X^^^F-rstu^Tti, <ZJ 

£Lfci^*i^ttT*£:<, 02 Olc^X^l^ fefiy 20 
2 0^x+X^>hTS ® 2 0 (b) ) ffilC^ 

<o*®3£gffii 7 £^PJii£^T&J;^ (020 
(a) ) o 0 2 Hc^-Tcfc^tz:. ^>-h2 0 

^X^VKtS (02 1 (b) ) itulC. «IBr?^gB 
9^@j££ L/cSlftl 5^i/U-r>^ji/M 1 OS® 3 
K:PJB2-^T£i;l/>L (0 2 1 (a) ) , l£i/H2;02 2 
lC7nT£5lC SMfi^h 2 O^^X/^^K-t^ (0 

2 2 (b) ) wt; «»r^gP9^e^^brciijn-i 5 

^y ^V^x^M lOlSl 7*C^J^£-£T&£l,V 30 
(0 2 2 (a) ) o 
10 0 7 1] 

immcomm&mmii . 

[01] *mMBM^&Z> U— if JtaX^JSU: <fc 3 if 

[02] 0Hc^-r*«ttS^II-II^»o/c»r® 40 

[03] ^ffi^^^^l^-»fApx^k:J:^U-^f 

[04] 03 ^r¥#tt«&<D iv- wmz?^ Tclgm 
0T*fe£ o 

[0 5 ] 0 3 ^^-r^w^ssov-v^kiis-p tcwmm 

[06] ^^jg^ic^* ^no:^^ 
nfc^^s«o^®0T^^o 
[07] jzmm&mui&zLs— *fimx.?j&ic£*)V]mz » . 
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[0 8 ] *mmBmiz&z> is—^MTjim^irstf* u- 

[09] ^SE^tc^^u— lfinx^Sofij^fiE0 
[0 10] *HS£^Stc^^L—»f*nXSH^J:^«J»f 

[011] ny^xA^KSft 
^:ltt0^-r^/ci6^)|i^0T^t). (a) ItzsV^^Vx. 

A^t^h«DW^n^ (b) «^>U3 

[0 1 2] ^HfiS^^^^v'Uzi^^i/N^^f^ 
^^*T^/cA6O^0Tfet). (a) 
x^^K^nfcm (b) ktf£lt^-Mc^^ 

[01 3] ^nmBMicm&i'V 3L^<D®mjj& 
&mw?zrc®(Dm^m-?£>*), (a) te^a^n/c^ 

JfcJHB. (b) te^fr^>y7tf2W#>h~®mm*ft 
[0 1 4] ^ffi^tc^^v-Uri^^ji/^^jgf^ 

sit^^ (a) «^j^T^a$^^iib/ci>jn^ 
^Lxi^im (b) itmrn^^^s^t^m 
n^^u^y^xAogi^ii^tiibti/^tti 

[01 5] ^nfc&mfc&zi/vzii/v^j^wmjjm 

x£0T*£ t) . ( a ) te^^g^iS^ U/cfrjn^v' 
V x/N^SIJ^iJIlt^am (b) J±«JK 

[016] ^mmmi£mzz/vu>v3L>\(D®mj3& 
(o—mmm^mmt^tc^(om^mx*&K>. (a) 

■f 5/- K0x^;0 KRttlftom (b) titt© 

[0 i 7] ^mMBm^^iyo aL/\(omm^ii 

<0— *Jfi09*KW"rSfea&O«SCH"t?*O\- (a) «ss 
t^h(Ox^x;^F^7^m (b) 

[0 1 8] 44ltt}6flRlC'ff«S/'i; ji/NO§J»f^a 

[019] ^mmj&mic.&zisv ^^(ommyj^. 
^¥^i,^m^mmT^rci6(Dmr^^. (a) a 



(11) 
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[02 0] *i»Itl5^'j3V)xAfl[)^a 

T*«*«»**tl/t*0«W, (b) «4«r»S/— 
[02 1] *HSBfg^^^»j3>«>a:/\CD^J»f7?i* 

Jg^^nrc^tt-^ (b) tittSi/-h3b^^X^> 
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